Abstract. Tree spinach [Cnidoscolus aconitifolius (Miller) I. M. Johnston] is a medicinal plant with wide variety of claims for therapeutic efficacy. Chemical study of the ethanol leaf extracts of the plant led to identification of one new compound, 2,3-dimethoxy-5-vinylbenzene-1,4-dioic acid (1) and a known aromatic compound 1,4-dimethylbenzene-1,4-dicarboxylate (2). Their structures were determined by NMR spectroscopic techniques. The compound (2) was isolated from tree spinach for the first time.
INTRODUCTION
Cnidoscolus aconitifolius (Miller) I.M. Johnston commonly known as tree spinach is a cultivated, fast growing perennial plant belonging to the family Euphorbiaceae. It possibly originated from the Yucatán Peninsula of Mexico (Grubben and Denton, 2004) . The genus Cnidoscolus comprises at least 40 species (Everitt, 2007) . Although the plant is principally cultivated as food it has a long history of use as both a therapeutic and a comestible plant. It also has a wide range of distribution extending from temperate to tropical zones (Nebel and Heinrich, 2009 ). Much of its recent spread into new areas may not be unconnected with its medicinal significance; having a wide variety of claims made for its medicinal efficacy as a treatment for numerous ailments such as insomnia, gout and alcoholism (Jensen, 1997; Atuahene et al., 1999) , boosting low blood volume, lowering blood cholesterol, management and treatment of Diabetes melitus (Adolfo and Micheal, 2005) .
In view of the reputed efficacies accorded the plant from ethno-medicinal survey, the wide consumption of the leaves of the plant in Nigeria and the fact that there is a burgeoning interest in herbal remedies to address a variety of human health concerns; the thrust of this work is to carry out scientific evaluation of the compounds of the leaves of the plant with a view to providing health application at affordable cost.
MATERIALS AND METHODS

General
Column chromatography was performed on Merk silica gel (60-120 mesh). Thin-layer chromatography (TLC) was carried out on aluminium sheets precoated with silica gel 60 F254 (20x20 cm, 0.2 mm thick; EMerck) to monitor the purity of the compounds. 
Plant material
Freshly harvested leaf sample of Cnidoscolus aconitifolius (tree spinach) from a farmland in Gwagwalada in the Federal Capital Territory (FCT), Nigeria, was identified and authenticated at National Institute for Pharmaceutical Research and Development (NIPRD), Abuja, Nigeria. A submission of herbarium specimen (NIPRD/H/6549) was made at the Institution's herbarium. The air-dried leaves were ground into powder for subsequent use.
Extraction of plant material
Extraction of the powdered air-dried leaves of C. aconitifolius was carried out using the method described by Adeniran et al. (2013) , by soaking 500 g of the sample in 2 litres of absolute ethanol at room temperature for 48 h. This procedure was repeated three times and the combined extract evaporated under vacuum at 40°C. The dried crude extract so obtained was dissolved in 90% aqueous ethanol and partitioned successively with n-hexane and chloroform to yield nhexane, chloroform and aqueous ethanol fractions respectively. The concentrated aqueous ethanol fraction yielded brown crystals which seeded out of a honey-like brown liquid. The impure crystals were separated from the mother liquor and treated with isopropyl alcohol to remove the colouring matter. It was thereafter subjected to repeated purification in glacial acetic acid to yield compound (1) as white crystals (20 mg). The honey-like mother liquor was subjected to column chromatography on silica gel using a mixture of solvent systems which resulted in elution of a semipure compound with ethyl acetate: methanol (9:1). Further purification upon recrystallization from ethyl acetate yielded a pure compound (2) obtained as white needle-like crystals (25 mg).
Characterization of Compound 1
Elucidation of compounds 1and 2 was done following the pattern adopted by Husan Bano et al. (2002) 
RESULTS AND DISCUSSIONS
Aqueous ethanol fraction of the partitioned crude ethanol extract of leaves of tree spinach yielded brown crystals that seeded out of a honey-like brown liquid. The impure crystals removed, treated with isopropyl alcohol and subjected to repeated purification in glacial acetic acid yielded compound (1) as white crystals. The structure of the compound was determined by 1 H NMR, 13 C NMR, and confirmation of its spectral data by ACD elucidator.
A 6H-singlet resonating at δ 3.34 was assigned to the methoxy (OCH 3 ) protons. The signals at δ 5.24 (1H, d, 8Hz) and 6.89 (1H, d, 8Hz) are ascribable to cis-vinyl protons H-1′ and H-2′ (cis) respectively. The H-2′ (trans) gave a resonance peak at δ 5.76. A oneproton singlet signal in the aromatic region (δ 8.0) suggestive of a penta-substituted benzene ring was assigned to H-6, whereas a 2H-singlet at δ 10.5 was due to the two carboxyl (COOH) protons.
The broad band decoupled 13 C-NMR (DMSO, 50 MHz) displayed resonances for important carbon peaks such as carboxyl (174.3 ppm), vinyl (120.8 and 141.1 ppm) and methoxy (63.1) as presented in Table  1 . The APT spectrum revealed the presence of a methine, a methylene, a methyl and seven quaternary carbons. Based on these spectral evidences the structure was elucidated to be 2,3-dimethoxy-5-vinylbenzene-1,4-dioic acid (1). (2) Plate 1: the structure Precise structure of compound (2) was conclusive from the 1 H-NMR spectrum. The occurrence of symmetry in the molecule could be easily determined from the signal at δ 8.0 which is a singlet of four protons characteristic of a symmetrically substituted aromatic (benzene) ring ascribable to methine protons (H-2, 3, 5 & 6) . Appearance of another singlet of six protons at δ 3.9 suggested the presence of methoxy (OCH 3 ) protons. This was supported by the HETeronuclear CORrelation (HETCOR) spectrum showing that the protons at δ 3.9 correlated with the carbon (C-2 ‫׳‬ ) signal at 52.6 ppm signifying that the carbon is an oxygen-carrying carbon. The integral values further established this assignment. Moreover, the broad band decoupled 13 C NMR signals showed the presence of four chemically equivalent carbon environments (Table 1 ). The multiplicities of the various carbons were established with the help of the Attached Proton Test (APT) experiments which revealed that two methyl, four methine and four quaternary carbons were present in the molecule. From these results, the structure of the compound (2) was identified as1,4-dimethylbenzene-1,4-dicarboxylate (dimethyl terephthalate) which was confirmed by its melting point and comparison of its spectral data with values reported in literature (Ansari et al., 2011) . Compound (2) is reported for the first time from C. aconitifolius.
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CONCLUSION
The chemical investigation of the leaf extracts of C. aconitifolius yielded two compounds: one new and one known compound. The new compound is 2,3-dimethoxy-5-vinylbenzene-1,4-dioic acid (1). The other compound, dimethyl terephthalate (2) though known is reported for the first time from the plant. This current study was conducted as an initial step to establishing a molecular basis for some of the uses of the plant in folkloric medicine.
The isolation of these two compounds from the plant has thus added to the library of the compounds already isolated from the plant. It is believed that when the biological activities of the compounds are later confirmed the information will be useful in establishing the molecular basis for some of the uses of the plant in complementary alternative medicine.
